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S-3 DELU commands were used to restrain the parameters of the carbon atoms in one of the ether groups. Data for all structures were collected with a redundancy of greater than 1 using an area detector, and in the data reduction an absorption correction was carried out by default using SORTAV. 4 Crystallographic data (excluding structure factors) have been deposited with the Cambridge Crystallographic Data Centre as supplementary publications CCDC-964430 -964439. Copies of the data can be obtained free of charge on application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk).
1-3. Synthesis and characterization of 1
nBuLi (1.25 mL, 1.6 M in hexanes, 2 mmol) was added dropwise to a solution of TMPH (0.34 mL, 2 mmol) in dry toluene (2 mL) under N 2 at -78 °C. The resulting solution of TMPLi was allowed to reach room temperature.
It was then added to a suspension of copper(I) cyanide (90 mg, 1 mmol) in dry toluene (2 mL) under N 2 at -78 °C. The solvent was removed and dry Et 2 O (8 mL) was added. The resulting solution was reduced to ca. 
C (5) 
1-4. Synthesis and characterization of 2
A room temperature solution of TMPLi was prepared as for 1 and was added to a suspension of copper (I) chloride (99 mg, 1 mmol) in dry toluene (2 mL) 
2. H atoms omitted for clarity.
1-5. Synthesis and characterization of 3
a) A room temperature solution of TMPLi was prepared as for 1 and was added to a suspension of copper (I) bromide (143 mg, 1 mmol) in dry toluene (1 mL) 
1-6. Synthesis and characterization of 4
a) nBuLi (2.5 mL, 1.6 M in hexanes, 4 mmol) was added dropwise to a solution of TMPH (0.68 ml, 4 mmol) in dry toluene (2 mL) under N 2 at -78 °C. The resulting solution of TMPLi was allowed to reach room temperature. It was then added to a suspension of copper(I) iodide (380 mg, 2 mmol) in dry toluene (3 mL) under N 2 at -78 °C and the resulting mixture was allowed to reach room temperature. H 8.30, N 5.01, I 22.70; found: C 46.53, H 8.23, N 5.11, I 22.80 b) nBuLi (2.5 mL, 1.6 M in hexanes, 4 mmol) was added dropwise to a solution of 2,2,6,6-tetramethylpiperidine (0.68 ml, 4 mmol) in dry toluene (3 mL) and dry ether (0.42 mL) under N 2 at -78 °C.
The resulting solution of lithium 2,2,6,6-tetramethylpiperidide was allowed to reach room temperature. It was then added to a suspension of copper(I) iodide (380 mg, 2 mmol) in dry toluene (3 mL) under N 2 at -78 °C and the resulting mixture was allowed to reach room temperature. The mixture was filtered and storage of the resulting yellow solution at -27 °C for 36 h gave colourless blocks of 4. Yield 188 mg (17 %)
wrt CuI, m. p. 185 ºC dec. A crystallographic cell check verified the crystal data obtained by route a. (2) 89.62(11) Figure S4 . (5), b = 23.510 (5), 
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1-8. Synthesis and characterization of 6
a) A room temperature solution of DMPLi was prepared as for 5 and was added to a suspension of copper (I) bromide (143 (14) Br (1)
S-11 
2-2. Preparation of 2-iodo-N,N-diisopropylbenzamide using pre-isolated 6
Crystals of 6 were prepared via route b, and subsequently isolated after storage at -30 °C for at least 24 hours.
1.15g (1.4 mmol) of 6 were placed in a Schlenk tube and dissolved in THF (7 mL). This was treated with a solution of N,N-diisopropylbenzamide (0.29 g, 1.4 mmol) in THF (5.0 mL) at -78 ºC. The reaction pot was returned to 0 °C and stirred for 3 hours. whereupon it was cooled once again to -78 °C and I 2 (0.72 g, 2.8 mmol)
was introduced as a THF solution (10 mL). The mixture was allowed to reach room temperature at which point it was stirred for 16 hours. Work-up was as above (Section 2 
3-1. Details of computational methods
All calculations were carried with the Gaussian 09 program package. 5 The molecular structures and harmonic vibrational frequencies were obtained using the hybrid density functional method based on Becke's threeparameter exchange function and the Lee-Yang-Parr nonlocal correlation functional (B3LYP). 6 Ahlrichs' SVP 7 all-electron basis set was used for Cu atoms and 6-31+G* for all other atoms (denoted as 631SVP in the text).
Geometry optimization and vibrational analysis were performed at the same level. All stationary points were optimized without any symmetry assumptions, and characterized by normal coordinate analysis at the same level of theory (number of imaginary frequencies, NIMAG, 0 for minima and 1 for TSs). The intrinsic reaction coordinate (IRC) method was used to track minimum energy paths from transition structures to the corresponding local minima. ).
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3-2. Cartesian coordinates and energies [LiCl(Me 2 O)] 4
Energy (B3LYP) = -2491.63284631 A.U.
Gibbs Free Energy = -2491.374117 A.U. 
Dimethyl ether (Me 2 O, solvent model = S)
Energy (B3LYP) = -155.0314738 A.U.
Gibbs Free Energy = -154.9768328 A.U. 
N,N-Dimethylbenzamide
Energy (B3LYP) = -479.5750019 A.U.
Gibbs Free Energy = -479.4276779 A.U. 
Energy (B3LYP) = -5080.03598750 A.U.
Gibbs Free Energy = -5079.623995 A.U. 
Energy (B3LYP) = -4612.16718224 A.U.
Gibbs Free Energy = -4611.750396 A.U. 
Energy (B3LYP) = -4144.30428195 A.U.
Gibbs Free Energy = -4143.883362 A.U. 
----------------------------------------
IM1
Energy (B3LYP) = -2551.71974767 A.U.
Gibbs Free Energy = -2551.356388 A.U. ----------------------------------------
----------------------------------------
